Introduction
Big Data is often referred to the oil of the information age, however the connection between oil and Big Data is not limited to this. Big Data technologies and the oil and gas industry are not strangers to each other, and they are closely related. Interests of the oil and gas companies towards the Big Data are growing against the backdrop of the plummeting oil prices in the global energy market [1] [2] [3] .
The performance of the oil and gas industry depends on the multiple technological and business processes generating large volumes of information flows [4, 5] . The digital data about the oil and gas fields, exploration, drilling and production processes, marketing of oil and oil products, and the status of the oil and gas companies in the market are continuously entering into the management centers of the companies. Decision-making on the hierarchical levels of the oil and gas industry is based on the results of the modeling of specific situations and processes on the basis of this data. Sophisticated modeling methods on the large scale data are used for the exploration and development of the oil and gas beds, investment decisions, and the development of oil and gas production [5, 6] . To reduce the duration of such a large-scale data processing, speed up geological and hydrodynamic modeling and perform more complex modeling, the oil and gas companies have to build High Performance Computing (HPC) systems [7] . Big Data presents approaches and technologies in this regard. In addition, Big Data technology has potentials to create new values [8] .
Big Data technologies were previously reviewed through the prism of the three "V"s, which included [9] : Volume, Velocity and Variety. Although, at least two more "V"s are also required for a wide range of business applications of Big Data technologies [9] : Value and Veracity. In other words, Big Data technology is regarded as a real business tool for the storage and processing of poorly structured large volumes of data, which also generates income for the organization.
Various general statements are available on how to transform the data into a value with the help of Big Data technologies. The oil and gas industry is no exception [10] [11] [12] [13] . In some cases, due to the lack of innovation and experience in the implementation of such projects, the importance of Big Data technologies might be over evaluated. In 2015, after the exclusion of Big Data out of "breakthrough technologies" from the Gartner analysts' "HypeCycle" schedule, some authors even began to talk about the "Death of Big Data" [14] .
However, Big Data technologies are the reality. Big Data technologies have a number of perspectives for the oil and gas industry. Although these technologies have only recently appeared, real effective experiences on their use already exist in various fields [15] . Big Data provides access to absolutely new quality knowledge and opportunities; it does not only give companies a competitive advantage in the market, but also develops the industry as a whole by revealing its latent potential. Therefore, Big Data strategy should be developed taking into account the specific features of the specific company and specific business to steer Big Data technologies toward the implementation of more profitable business solutions.
The key feature of Big Data strategy for the oil and gas industry should be noted in advance. Nowadays, the development of hydrocarbon fields is associated with the implementation of large-scale complex projects, which require significant investments, the establishment of the diversified infrastructure and the development of advanced technologies. In order to gain a competitive advantage, oil and gas companies are developing the strategies for 10 years or longer term. According to the management of level, Big Data strategy refers to the functional (supportive) strategy [16, 17] , and it has to take into consideration the overall corporate strategy and superior strategies in the hierarchical structure for the strategic directions. Moreover, it has to provide the implementation of the main objectives. In this regard, the use of Big Data technologies should not meet the needs of the scientific project, but focus on the business world. In terms of certain management, the formulation and implementation of Big Data strategy cover the decision-making on the priorities for the application of these technologies, the specification of clear and precise objectives, the creation of an appropriate structure and the implementation of investment programs, effective feedback and evaluation.
The current study analyzes the development issues of Big Data strategy for the oil and gas industry and proposes a number of certain recommendations for the formulation and implementation of this strategy.
A brief review of the oil and gas industry
Oil and gas industry -is the field of industry dealing with oil, gas and oil production, refinery, transportation, storage and sale [18] . Related areas of industry are geophysics, drilling and production of oil and gas.
The production processes of oil and gas industry are divided into the stages, such as exploration and production (upstream), preparation and transportation (midstream), processing and sale (downstream) [19] .
The basis of the oil and gas industry is the vertically integrated oil companies. International and national oil companies are the leading players in this field [18] . The business ecosystem also includes oilfield-service companies, which perform a significant part of the work of the oil and gas industry; the innovation of the field dramatically depends on the technology (including information technology) applied by the contractors in many respects.
The development of computing and communication technologies has led to the emergence of new innovations in the oil and gas industry. Since 1980-90s, as a result of the widespread introduction of information technologies in the chain of production cycle, the oil and gas industry has been digitized and intellectualized. Remote monitoring, modeling and management systems are applied in the technological processes for the optimization and high security provision, and risk minimization [4, 19] . Consequently, the main part of the work is carried out a distance, decision accuracy and efficiency rises, effective interaction between the functional units is provided, the maximum oil production and reduction of operation and maintenance costs, becomes possible. Some authors often call this situation in the oil and gas industry as a "digital revolution" [20] .
Most software innovations playing a key role in digitalization of oil fields are offered by the oil-service providers (Halliburton, Schlumberger) and large IT service providers (HP, Oracle, Microsoft, IBM) [21] [22] [23] [24] . The leading global players in Big Data market in the oil and gas sector are HP, Hitachi Data Systems, IBM, Oracle, Cloudera, EMC, MapR Technologies and SAP.
Thus, the development of intellectual oil and gas complexes is necessary for high profit of oil and gas fields. Such complexes are characterized by high automation, unmanned production facilities, and the intelligent management systems of the technological, energy, transport and industrial processes.
The progress made in recent years in the fields of computing technology, the Internet of Things, cloud computing, mobile communication technology, robotics, Big Data analytics, and the artificial intelligence brings new innovations to the oil and gas industry [25] [26] [27] . In the near future, the main target of the innovative development of oil and gas industry is to shift the oil and gas complex to the real-time management mode. This includes the development of high performance computing systems that realize collection of geological-mining and other data from the sensors at all the technological chain of oil and gas production and processing, and the management and analysis of large volumes of data [4] .
Large-scale data of the oil and gas industry
Typically, large-scale data are received from three sources:
• sensors;
• corporate document archive;
• Internet (social networks, media, forums, blogs and other web-sites).
The oil and gas industry also has the same and rather diverse data sources. We will take a brief look at them.
The oil and gas industry is the largest worldwide consumer of the different types of sensor devices (including intelligent meters of gas supply network) [28] . The 4C (4-component) sensors in the oil and gas seismic exploration and 4D seismic sensors (4 dimension time, the seismic measurements sequence the mine specified by a certain time interval) in the field of geophysical surveys, as well as the optical fiber sensors in the wells, oil and gas extraction, processing and transportation systems are widely used; and they receive large scaled data. For example, the volume of the data obtained during the seismic exploration of a field can reach tens of terabytes [29] .
A fiber optic sensor in a well measures temperature, pressure and other parameters at each 100 m, 10 m, 1 m, and even 10 cm [30] . The real time control the pipe's performance and its condition can be ensured through the use of sensors. In practice, the most commonly requested tool can be a pipe visualizer, the application of which can make the field workers' dream come true, i.e., they can view the status of the mechanical and physical characteristics of the pipe at each point throughout its entire life-cycle. A daily volume of data received from such sensors from a single well can reach several terabytes.
To control the oil and gas pipelines and determine the location and size of different defects, a large number of Magnetic Flux leakage sensors (MFL) are used in these pipelines. The sensors are placed at an equal distance along the bounds of the pipe and measure MFL signals at each 3 mm. As a result, the volume of collected data becomes extremely large [31, 32] .
3D geological and hydrodynamic models of oil and gas fields also generate large amounts of synthetic data. Geological modeling of oil and gas fields shapes 3D model of a layer, on the basis of which the hydrocarbon reserves in the layer are estimated. The 3D hydrodynamic model developed according to the geological model shows the changes in the properties and volume of reserves in the layer of the field and the pace of oil (gas) extraction from the wells. Grounding on the information received from sensors installed in the well, the geological and hydrodynamic models are adapted. Various texts, tables and graphics reports are set out based on the geological and hydrodynamic models of oil and gas fields. As a result of the geological and hydrodynamic modeling of oil and gas fields, terabytes, even petabytes of seismic, geophysical and mining data are processed [26] .
Another source of data is the digitization of the historical data on the geological and geophysical surveys conducted by the company. The data collected on all mines and wells (including drilling and production) of the company and the technical passports of the objects are digitalized according to the area standards and included to the centralized archive.
In addition to automate complex production processes of oil and gas companies, the management processes and business processes are also informatized on a large scale (SAP system projects for several companies). However, the data on the management processes are processed in the systems for budgeting, management reporting, efficiency coefficient system, consolidation of financial reports, and the management of contracts, treasury, risks and human resources. The data on the operational processes are collected in the systems for projects, repairs, refining operations, procurement and order management, production planning, environmental protection, transportation management and logistics planning.
For obvious reasons, the oil and gas companies are in the focus of the media, commercial structures and authorities. Therefore, collection and analysis of the large volume of unstructured data received from outside sources (social networks, media, web-sites, e-mail, various reports, photos and multimedia) become very relevant. It should be noted that these data are unstructured or semi-structured. Consequently, their storage in the traditional data warehouse, regular access and analysis become very difficult.
The complexity of the organizational structure, the complex production processes scattered throughout wide areas of land and a diversity of the activities require the oil and gas companies to provide solutions that connect all the data necessary for the effective management of the enterprise in a unified information space. The traditional IT infrastructures, particularly the data storage systems infrastructures operating in different directions or sections in unlinked way are increasingly diversifying, and their service is getting complicated and the costs are increasing, their management is getting more difficult, and the limited capabilities of these systems do not provide the required economic efficiency of the modern oil and gas industry enterprises. This is one of the main reasons urging the use of Big Data technologies in the oil and gas industry.
A brief description of the Apache Hadoop ecosystem
Hadoop ecosystem is considered to be synonymous to Big Data technologies. Initially, Hadoop was a tool for the data storage in clusters and parallel data processing with MapReduce method, however, now it is a constantly growing large stack of related technologies in one or another way with large-scale data processing. This happens first and foremost due to the software programmers contributing to the open-source Apache Foundation Hadoop repository, which is the basis of numerous commercial products. Leading manufacturers offer different tools for largescale data processing and analysis: EMC GreenPlum, IBM Neteeza, Oracle Exadata, Teradata. Although, such tools are extremely expensive. Hence, at present, the demand for the components for the open source Apache Hadoop-based distributed computing is particularly high. Hadoop includes a number of core components [33] :
• Hadoop Distributed File System (HDFS) -distributed file system that enables unlimited data storage.
• Hadoop YARN (Yet Another Resource Negotiator) -platform for managing cluster resources and issues.
• HadoopMapReduce -program framework for distributed computing overlarge-scale data.
• HadoopCommon -collection of utilities and libraries used by other modules in Hadoop ecosystem. For example, HBase and Hive use Java archives (JAR files) stored in Hadoop Common modules in order to access HDFS. Hadoop -a cluster based on the principle MPP (Massive Parallel Processing). NameNode stores and distributes the metadata; DataNode incluses the data blocks, where the calculations are carried out. Besides the main components, Hadoop cluster may use many other components as follows:
• Hive -data storage infrastructure applied to access the large-scale data located at HDFS through SQL (HiveQL); • Pig -top-level programming language and parallelizing environment for large-scale data analysis; • HBase (HadoopDataBase) -distributed non-relational column data base (Google's BigTable);
• ZooKeeper -distributed configuration storage and configuration changes synchronization service;
• Sqoop -exchange system between Hadoop and structured data warehouse, such as relational database (DB); • Oozie -performs the task planning for Hadoop cluster;
• HCatalog -set of interfaces that provides access to Hive warehouse metadata from external systems; • Ambari -Hadoop cluster management and monitoring system that supports HDFS, MapReduce, Hive, HBase, HCatalog, ZooKeeper, Pig, Sqoop, Oozie; • Mahout -machine learning application library on large-scale data that enables developing intelligent applications. Apache Hadoop has the following advantages [34] : Low price -Hadoop ecosystem is the product of open-source Apache project, it can be downloaded for free. At the same time, it works on cheap simple servers.
Linear scaling -power of the cluster is increased when the volume of data increases and processing speed needs to be increased, the program does not require any additional code.
High Denial resiliency -accidents and denials occurred in the nodes' performance do not pose any problems of the service delivery, since the data is stored and backed up in at least three nodes, if necessary, they can be accessed without notifying the user.
Tolerance to different types of data -Big Data is applied to the structured, quasi-structured and unstructured data.
In addition, Plain Hadoop has several disadvantages [34] :
• configuration complexity -the configuration of the system without sufficient qualification is very difficult, and finding Hadoop expert is another problem; • management shortage-due to the lack of comfortable administration tools with the interface; • low security -Hadoop was not initially designed to be installed in the complex multi-user corporate environment, therefore, the files are not protected. However, the traditional relational databases have sufficiently powerful and flexible security mechanisms; • lack of equipment optimization -Hadoop does not take full advantage of the equipment resources. To eliminate the listed shortcomings of Plain Hadoop the open-source projects and their commercial products are also available. In practice, one of the distributives of three young companies is applied most: Cloudera (founded in 2008), HortonWorks (founded in 2011) and MapR. Unlike the free versions, the commercial distributives include the cluster installation and management, as well as comfortable graphic tools for the monitoring of availability, loading and implementations. The cluster installation lasts only a few minutes. The distributives of the first two companies are shared free of charge: the exploitation and industrial deployment of the cluster is possible without any costs. The licensing fees are paid during the technical support.
It is difficult to make a right choice as there are enormous variety BD tools. It is particularly important when speeding up and optimizing the data access, large-scale data processing and movement. Open source tools are not always performance effective. The optimized solutions developed by the vendors accelerate the data transfer between different storage facilities and technologies to several times.
The potential of Big Data technologies
The promised potential of Big Data technologies can be grouped as follows [35, 36] : 1) Significant reduction in the cost of data storage and processing. The main business goal is to store all the data. The cost of data storage of 1 TB (terabytes) in the traditional systems is very high. Due to the use of cheaper equipment, the application of Big Data solutions may significantly reduce the storage costs of hundreds of terabytes or petabytes of data. The fall in the price of the data storage and processing opens up new opportunities for their analysis.
The main trend in the data storage systems is the transition from special equipment to SDSsystems (Software Defined Storage) [37] . At the same time, the hybrid solutions combining the data storage and processing functions are also becoming popular. Companies that endeavor to increase the speed of data processing without exceeding the constraints of the operational costs use rather the hybrid storage systems.
In general, Big Data predicts the transition from data storage systems with multiple controllers to distributed computing, Hadoop-clusters and other similar solutions.
2) Unstructured data integration enables to work with Hadoop data with the help of structured data processing tools (SQL etc.). As a result, the system architects are able to choose the most efficient location for the storage of these and other data (relational DBMS or Hadoop). Most Big Data are unstructured data such as text, video, audio, images, multimedia and so on. The organization of unstructured data processing and analysis is one of the complex research issues. Unstructured data mining is relatively young field of scientific research while Text Mining has been studied more [38] .
3) High-performance scalable data processing. The software developed within Apache Hadoop technology enables to provide high performance distributed processing at all stages of data analysis using horizontal scaling, which is one of the main advantages of these systems. Available algorithms can effectively work even at the cluster with one server and be scaled when the volume of processed data is increased hundred times through the servers running in an emergency mode. 4) Data Mining. As a result of the increase in the performance of computing systems and the volume storage systems, as well as decline in the data storage and processing costs, the data storage and analysis make an economic sense. New approaches, new architectural solutions, software and hardware products are emerging.
Statistical analysis, data mining, machine learning, simulation models, optimization methods, data visualization, data aggregation and integration and other methods are used for Big Data analysis. Predictive analytics is distinguished as a separate field [36] .
Evidently, the obtained data cannot be properly understood without the appropriate visualization. A widespread use of visualization tools, which enable easy comprehension of all the data necessary for operative management decisions, is possible due to the Big Data technologies [37] .
5) Easy implementation with cloud services. Big Data and cloud are developing in parallel and mutually complement each other. Large clusters of servers are required for large-scale data processing, and the clouds provide such clusters. Cloud technology provides the flexibility of Big Data and reduces the costs. Therefore, interests in Big Data cloud services are growing [39, 40] .
Software and hardware sets can be rented in the cloud for Big Data. IaaS (Infrastructure as a Sevice) or PaaS (Platform as a Sevice) can be selected. IaaS option opens up great opportunities for the choice of service providers, global or private clouds, however, additional responsibilities related to the software installation and cluster management arise. PaaS option avoids a number of service burdens, although its possibilities are limited to the functions offered by a provider. The transmission of large-scale data in cloud can cause problems. The easiest approach is to collect and analyze data directly in the cloud. Solutions for data loading to clouds are also available -they periodically collect the data from various sources in accordance with the specified rules, and place them in the given locations, including the clouds.
In addition, there are solutions that read the log-files of databases, which facilitates obtaining information about all the changes taking place in the databases. In the case of any changes in the database, they can make the same changes in the database in the cloud, as a result, local and cloud databases will be synchronized in real time.
The status of implementation of Big Data in the oil and gas industry
Some companies in the oil and gas industry attempt to use Big Data technologies to solve their problems [12] .
The concept of Big Data can be applied in various functional areas of corporate management such as production, logistics, and marketing. In this vein, Big Data can be used in managementfrom real-time analysis of business parameters of workshop equipment to the development of information foundations for the strategic decisions about business development.
The use of Big Data Analytics in processing, logistics and sales (Downstream) is predicted to cause a breakthrough. Big Data can contribute to predicting the demand for oil products in the retail sales network and to analyze the pricing and the changes in prices by the competitors and the regions [41] . Due to the discovered patterns, the opportunities of increasing the sale of related products and reducing delays in retail network (through more precise logistics of fuel-carrying vehicles) may also be attractive.
Big Data enables the analysis of hydrocarbon deposits, the detection of its non-optimal areas, the selection of production program and the prediction of the outcome [42] .
Engineers have the experience in working with surrogate models processing and therefore, they are well aware of the advantage of the use of analytic functions in addition to the physical models that use machine learning approaches. In terms of approaches to data, the drilling and production remind the manufacturing, i.e., the engineers understand the importance of reliability forecasting, surface and underground work modeling based on the collected data.
In particular, the automation of the management of the drilling process requires an in-depth analysis of data in a close mode to the real time. There are very large amounts of data here and the predictive analytics based on them is important. Therefore, the study of the use of Big Data technologies in this issue is exceptional.
Big Data technology can also be useful in the process of production. The system monitors the drilling process and records gas leaks, water passage, pressure change, and any other changes resulting from the seismic activity. With the help of this information, engineers are able to envisage and control the incidents, which can damage equipment [43] .
Analysis shows that the use of Big Data analytics in the oil and gas industry is still at an experimental level [12] . Only a few companies have been trying to use Big Data technology [44] :
• The Chevron uses Hadoop for seismic data processing (IBM BigInsights); currently, the daily internal traffic generated by Chevron accounts for more than 1.5 terabytes.
• The Shell implemented a pilot project on the use of Hadoop for seismic sensor data; Fiberoptic cable sensors are placed inside the well to measure the data. The collected data analyzes how the wells work and how much oil/gas remains. Large volumes of data from sensors are located in Amazon Virtual Private Cloud (Amazon VPC). Shell is planning to deploy fiber-optic cables inside the 10 thousand oil wells.
• Seismic Cloudera Hadoop project combines Apache Hadoop and Seismic Unix [45] ; • Point Cross Seismic Data Server and Drilling Data Server are using Hadoop and NoSQL; • The University of Stavanger has studied the effectiveness of data collection by using Hadoop [46] . • "Газпромнефть" analyzed the operation of the well fund using Teradata Aster system within the framework of Big Data pilot project completed in 2015 [47] . The analysis used about 200 million logs recorded in 1649wells in 2014 and the reconnection logs of the electrical voltage taken from accident journals. These are the huge amounts of data, which is not possible to be analyzed manually or by traditional tools. The results of the analysis have very clearly showed a new quality obtained with the help of Big Data. As a result of the application of Big Data tools, the previously unknown mutual dependencies occurred in the pumping equipment have been identified, for example, in some cases, the turbine rotation effect -oil flew back when the power supply of the pump has been identified.
Despite these examples, the vendor solutions in the area of Big Data for the oil and gas industry are still at the early stage. At present, companies' experience in using this tool is at the level of pilot projects, and efforts are made to test this technology in practice and to assess its potential benefits.
It should be noted that this situation is not specific only to the oil and gas industry. The integration of Big Data with traditional IT systems is one of the questions in other areas. The author of the work [48] points out the fascinating outcome of the survey about the practice of Big Data usage at the companies listed at Fortune 500. Contrary to the expectations of the author about the infrastructures and complex analytics applications, most companies have small clusters of Big Data type comprising only 8-10nodes. IT company managers call the emergence process of such clusters as "analytics extension". Big Data infrastructure was built in isolation from the traditional IT systems and the data were moved for analysis from the main warehouse to HDFS, and then, moved back to the main warehouse from HDFS. Such isolation leads to an increase in operating costs and an inefficient waste of resources.
According to the interpretation, the massive advent of Big Data in the oil and gas industry may not occur. Even Big Data projects in the oil and gas industry may not be developed, however, IT tools using Big Data approaches may arise, and geologists, oilmen and IT specialists should be aware of them.
The challenges in the data use in the oil and gas industry
Data is the most valuable asset and its proper management directly impacts the business efficiency and the success and risk of new projects. To establishing Big Data strategy in the oil and gas industry, it is necessary to take into account the existence of the following problems in the field of data usage:
• Data acquisition in the field of investigation and production costs great amount of money ($ 10 billion per year), however, the resulting data is not handled to be properly maintained [49] .
• The oil and gas industry does not treat the data as an asset, but as the data that describes the assets. Big Data leaders in the field -social networking providers, handle the data as the underlying assets [50] . The data should be included as an asset in the business concept of the organization in the oil and gas industry; which data is of value should be clarified, and the holistic approach to the data assessment should be applied. As a result, the value of the data will be clarified for the company, and the data management will be paid greater attention.
• Most companies do not have a structured approach to the data management. It is proven by many different approaches applied within a company.
• Currently, a huge archive of old unprocessed data is available and they can be converted into more valuable knowledge with the help of Big Data technologies. It is required to find new ways of conducting business transactions based on the collection and analysis of large-scale data [51] .
• Functional approach prevails the systematic usage of data now. There are huge amounts of data in the oil and gas industry, although they are at disposal of different legal entities. The importance and difficulty of the data subject areas (marketing, finance, manufacturing and etc.) extracted from "Silage pits" into the common corporate space have rigorously been discussed, however, no practical results have been achieved yet.
• Most digital tools and devices have not been integrated into a single system.
• Capital-intensive new projects involve the collection of huge amounts of mining data, nevertheless, integrative approaches to the use of collected data are not available.
• Smart tools are on demand, but the opportunities to improve the production processes have not been thoroughly studied.
The main trends of Big Data strategy
Before describing the main trends, several useful principles of an effective strategy for Big Data should be noted:
• Completeness-for long-term success, the companies need to view a complete picture covering different components of an effective Big Data ecosystem (including a well thought-out architecture and secure Big Data tools), and various aspects that could benefit Big Data; • Business focus -Big Data strategy needs to be related to the specific business problems;
• Flexibility -the state-of-the-art and future use of Big Data needs also be considered; the strategy shall avoid common restrictions such as the excessive dependence on several technologies and partners; • Evolutionary approach-big changes promised by Big Data will not happen immediately; the strategy needs to be accounted for the creation of value and the gradual evolutionary process. In general, as a result of strategic planning processes, the general trends providing the achievement shall be set. Strategic management processes involve: 1) analysis; 2) strategy formulation; 3) imposing the goals; 4) realization and 5) feedback processes. Stating from this methodology, the key trends in Big Data strategy for the oil and gas industry are defined as follows:
1.1. Raising awareness in the field of Big Data. Oil and gas companies have to understand the notion of "Big Data", its potential applications and clarify which technological updates are required. The main issue here is to clear out which data is of value and to analyze them in order to gain an advantage in the market and to maintain the competitiveness.
1.2. The evaluation of readiness to Big Data. Before the start of Big Data initiative, oil and gas companies shall comprehend their own IT environments. The organization should assess the level of Big Data maturity. They need to identify business goals and objectives, evaluate the potential of Big Data and determine the further steps to be taken by the company.
Creating Big Data business environment.
To discover the full potential of Big Data technologies, the business processes have to be improved and a certain business environment to be created. For many companies this means forming data management and applying more advanced processes for their management, and obtaining new institutional opportunities supporting the management of ever-growing data stream.
To get feasible benefits, the implementation of Big Data projects should be invested, besides, the management approaches need to be changed. Top-managers are not able to deal with a large number of details, therefore, they often oblige low levels to make decisions being forced to give the employees more freedom.
Big Data application risks.
The expectations and risks of the profitability of the investments on Big Data technologies shall be analyzed (SWOT-analysis (Strengths, Weaknesses, Opportunities, Threats).
3.1. Identifying the business objectives of the use of Big Data. The success of Big Data project depends on the positive balance between the projects costs and the business benefits of the company obtained as a result of the project. It is important to clear out at what expense the organization gets the revenue. Unfortunately, this task is often difficult in the field of big data. Objectives should appropriately be set, and benefits obtained from the use of Big Data should be calculated.
Unified architecture.
The corporate Big Data strategy should be based on the unified architecture of the data management platforms. This architecture should cover data management, analysis and search technology. This will solve one of the main problems of Big Data projectsensuring data collection and quality and using more complex architectures of data sources.
3.3. Consolidation of the unstructured information. One of the most effective Big Data methods is to find new patterns and correlations, through combining and coordinating different data -internal and external data, data from various corporate functions.
Pilot project on Big Data.
The pilot project on Big Data has to be a part of the company's corporate strategy. Accompany follows the trends of Big Data when it intends to use the information for analysis and forecasting. It is required to start from the area with the most economic significance. Upon the completion of the project in this application level, the further implementation of the project is explored and reviewed.
4.2. Scaling-for the full implementation of Big Data strategy and not obtaining one more "data silo", the pilot project needs to be developed on a larger scale. Successful step forward is possible due to the strong and adapted Big Data ecosystem.
4.3. Human resources in Big Data. Another most important factor is a human. The people "infected" with the idea of the organizing similar projects should be revealed [52] .
4.4. Support for the development of the ICT industry. The oil and gas industry is the leading economic field of Azerbaijan, therefore, reducing the dependence on oil and developing other fields of economy, including ICT sector are of the priorities of the state policy. Major oil and service companies try to provide their monopolistic status in the field of Big Data technologies for the oil and gas industry. On the other hand, favorable conditions should be created for small local software producers in Big Data. They would prevail their monopolist partners in terms of price and could provide a sufficient level of quality of the field in the current conditions. 4.5. Ensuring information security. Transition of the oil and gas companies to Big Data technologies raises serious information security threats, which require these systems to be protection from cyber-attacks. The cyber-attacks to the oil and gas industry facilities are quite diverse; they may be targeted at data, production operations or management systems, the consequences of which may be quite devastating. For example, in August 2012, Saudi Aramco was attacked with computer virus that infected 30 thousand working stations. IDC Energy Insights' research shows that the oil and gas companies lag behind other sectors in the field for the development, approval and implementation of information security policy.
Strategy implementation control and feedback.
Due to some uncertainties, the implementation of Big Data strategy can also yield negative effects. The control points in the interim period of the strategy term should be defined. The question here is not to control the budget in the practice of traditional production. Self-affirmation of the costs in these control points should be evaluated and the necessary corrections have to be made.
Conclusion
The modernization of the economy requires the introduction of new innovative technologies in the oil and gas industry too. The oil and gas industry are intensively using data and it necessitates Big Data technologies that enable the maximum use of different types of rapidly increasing data. Real time Big Data analytics may ensure more efficient oil production, reduce the costs and risks, improve security and compliance with regulatory requirements and the quality of decisions. The introduction of Big Data technologies can be an important step toward the implementation of corporate strategies for the complex intellectualization of the production of the of oil and gas companies.
In this case study, the potential and application experience of Big Data technologies in the oil and gas industry were analyzed, the current problems in the data management in the oil and gas industry were examined, and the general trends in Big Data strategy for the oil and gas industry were proposed.
